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Arm Portable Information Apparatus 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to an arm portable information 
apparatus such as an electronic watch and a cellular phone that 
is adapted to display information using a film liquid crystal device 
and can prevent damages to the film liquid crystal apparatus and 
surely perform display as well. 

Description of the Prior Art: 

In recent years, many film liquid crystal devices are used 
in an electronic information apparatus such as an electronic watch . 
Although this film liquid crystal device has an advantage in that 
the degree of freedom of arrangement is higher compared with a 
conventional liquid crystal display device using a hard glass 
substrate, it has a disadvantage in that it is fragile and its 
display is hard to see when it is bent. Thus, various ideas have 
been conventionally worked out for a packing structure of a film 
liquid crystal device. 

Fig. 7 is a sectional view showing a packing structure of 
a conventional film liquid crystal device . This packing structure 
of a film liquid crystal device is disclosed in Japanese Patent 
Application Laid-open No. Hei 6-160820 gazette, and is a structure 
in which an upper surface of a housing 51 is formed in a curved 
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surface 52 and a film liquid crystal device 53 is mounted along 
this curved surface 52 . Reference numeral 55 denotes a back cover 
and reference numeral 56 denotes a circuit block. The periphery 
of the film liquid crystal device 53 is biased to the above-mentioned 
curved surface 52 by a pressing member 54 having elasticity * Thus, 
the entire film liquid crystal device 53 contacts the curved surface 
52 of the housing 51 to be fixed in a bent state along the curved 
surface 52. 

However, there is a problem in that, since the film liquid 
crystal device 53 is caused to contact the curved surface 52 of 
the housing 51 to be supported in the above-mentioned packing 
structure of a film liquid crystal device, the film liquid crystal 
device 53 is likely to be damaged due to vibration when it is mounted 
or carried. In addition, in the case in which the film liquid 
crystal device 53 is actually supported in a bent state on the 
curved surface 52 of the housing 51, since a central part of the 
film liquid crystal device 53 is deformed to take a saddle-like 
shape, the central part is biased to the housing curved surface. 
Thus, there is a problem in that a cell gap of liquid crystal is 
changed and therefore it becomes difficult to perform display. 

SUMMARY OF THE INVENTION 
Thus, the present invention has been devised in view of the 
above-mentioned problems, and it is an object of the present 
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invention to provide an arm portable information apparatus that 
can prevent damages to the film liquid crystal at the time of mounting, 
carrying or the like and can surely perform display as well. 

In order to attain the above-mentioned object, an arm portable 
information apparatus in accordance with the present invention 
is an arm portable information apparatus, wherein grooves are 
formed in a bent state on sides of elongated supporting members, 
a film liquid crystal device is held by the supporting members 
such that both side edges of the film liquid crystal device are 
fit in these grooves, and the supporting members are attached to 
an attaching portion provided in a case such that the film liquid 
crystal device becomes non-contact. 

In addition, an arm portable information apparatus in 
accordance with the present invention is an arm portable 
information apparatus , wherein grooves for holding an illumination 
panel on the above-mentioned supporting members are further formed 
in a bent state below the grooves in which the above-mentioned 
film liquid crystal device is fit and a predetermined space apart 
from these grooves in the above-mentioned arm portable information 
apparatus - 

In addition, an arm portable information apparatus in 
accordance with the present invention is an arm portable 
information apparatus, wherein grooves in which the 
above-mentioned film liquid crystal device is fit are further 
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provided in a plurality of layers in the above-mentioned arm 
portable information apparatus. 

In addition, an arm portable information apparatus in 
accordance with the present invention is an arm portable 
information apparatus, wherein legs for supporting parts of the 
film liquid crystal apparatus are further provided in the grooves 
in which the above-mentioned film liquid crystal device is fit 
in the above-mentioned arm portable information apparatus. 

In addition, an arm portable information apparatus of the 
present invention is an arm portable information apparatus , wherein 
elongated first supporting members that are formed in a bent state 
are fixed to an attaching portion of a case, both edges of a film 
liquid crystal device are supported by these supporting members, 
and second supporting members are mounted on both the edges of 
this film liquid crystal device and, at the same time, these second 
supporting members are fixed to the above-mentioned attaching 
portion • 

In addition, an arm portable information apparatus in 
accordance with the present invention is an arm portable 
information apparatus , wherein grooves in which an upper polarizing 
plate of the film liquid crystal device is fit separately from 
the film liquid crystal device are provided above the 
above-mentioned grooves in which the film liquid crystal device 
is fit in the above-mentioned arm portable information apparatus. 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

A preferred form of the present invention is illustrated in 
the accompanying drawings in which: 

Fig. 1 is an assembling view showing an arm portable 
information apparatus in accordance with an embodiment of the 
present invention; 

Fig. 2 is a sectional view of the arm portable information 
apparatus shown in Fig, 1; 

Fig . 3 is a plan view of the arm portable information apparatus 
shown in Fig. 1; 

Fig. 4 is an assembling view showing a modification example 
of the arm portable information apparatus shown in Fig. 1; 

Fig. 5 is an assembling view showing another modification 
example of the arm portable information apparatus shown in Fig. 

i; 

Fig. 6 is an assembling view showing another modification 
example of the arm portable information apparatus shown in Fig. 
1 ; and 

Fig. 7 is a sectional view showing a packing structure of 
a conventional film liquid crystal device. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The present invention will be hereinafter described in detail 
with reference to drawings. Further, the present invention is 
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not limited by this embodiment. 

Fig. 1 is an assembling view showing an arm portable 
information apparatus in accordance with an embodiment of the 
present invention. 

Fig. 2 is a sectional view of the arm portable information 
apparatus shown in Fig . 1 . Fig . 3 is a plan view of the arm portable 
information apparatus shown in Fig. 1. This arm portable 
information apparatus is provided with a case 1 having a curved 
shape, a circuit block 2 to be housed inside this case 1, and a 
battery 3 to be housed in a part of the case 1. A battery cover 
4 is attachably provided on the bottom surface of the case 1. In 
addition, an operation button 5 is provided on the side of the 
case 1 . In addition, a film liquid crystal device 6 for performing 
digital display is housed inside the case 1. Both side edges 6a 
of this film liquid crystal device 6 are fit in upper grooves 8 
provided in curved supporting members 7. Further, since a 
structure of this film liquid crystal device 6 itself is publicly 
known , descriptions of its details are omitted . In addition , these 
supporting members 7 are fixed to an attaching portion 9 that are 
made of resin and provided on the inner surfaces of the case 1. 
A method of fixing the supporting members 7 to the attaching portion 
9 may be a well-known fitting structure or may be adhesion. 

In addition, an EL panel 10 to be an illumination of liquid 
crystal display is arranged below the film liquid crystal device 
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6.. This EL panel 10 also has its side edges 10a fit in lower grooves 
11 of the supporting members 7 and is housed in the case 1. The 
film liquid crystal device 6 and the EL panel 10 are connected 
to the circuit block 2 by a printed-wiring film 12. Further, a 
back light unit (not shown) which is composed of a light guide 
plate and an LED can be employed instead of the EL panel 10. In 
addition, a curved cover glass 13 is fit on the upper most surface 
of the case 1. The film liquid crystal device 6 forms an opening 

5 between itself and the cover glass 13 in a state in which the 
supporting members 7 are fixed to the attaching portion 9, and 
never contacts the cover glass 13. In addition, since a 
predetermined interval t is provided from the upper grooves 8 to 
the lower grooves 11 between the EL panel 10 and the film liquid 
crystal device 6 , the EL panel 1 0 and the film liquid crystal device 

6 never contact each other. The above-mentioned interval t varies 
depending on a product to which the EL panel 10 and the film liquid 
crystal device 6 are applied and design conditions and, more 
specifically, the interval in the order of 6 . 8 mm to 1.5 mm is 
sufficient. 

As described above, according to this arm portable information 
apparatus, the film liquid crystal device 6 is supported by the 
supporting members 7 on its both sides and is arranged not to contact 
the cover glass 13 positioned above and the EL panel 10 positioned 
below. Thus , the film liquid crystal device 6 is not easily damaged 
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by vibration when it is attached or carried. In addition, since 
a central part of the film liquid crystal device 6 is held non-contact , 
a cell gap is not easily changed. Thus, indistinct liquid crystal 
display can be prevented . Further , the above-mentioned supporting 
members 7 may be formed such that a curved portion is provided 
only on the upper part to have a semicylindrical cross section 
because it is bent overall ( illustration is omitted) . In addition, 
in implementing the present invention, the supporting members 7 
do not necessarily have to take a curved shape, but it is sufficient 
if substantially only the upper grooves 8 is bent and the lower 
grooves 11 are also bent if necessary. In addition, the supporting 
members 7 may be those formed by bending a wire-like material. 
Thus, the grooves 8 and 11 of the present invention include an 
elongated annular shape that is formed by bending a wire. 

Fig. 4 is an assembling view showing a modification example 
of the arm portable information apparatus shown in Fig. 1. As 
shown in this figure, supporting members 20 and 21 have divided 
structures and, at the same time, spacers 22 are arranged between 
a film liquid crystal device 6 and an EL panel 10. The divided 
supporting members 2 0 and 21 are fit and fixed in an attaching 
portion 9 provided on sides inside a case 1 . The attaching portion 
9 is provided with a plurality of protrusions 23 for fixing the 
supporting members 20 and 21 to the case 1. First, the lower 
supporting members 2 0 are fixed to the attaching portion 9, and 
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the EL panel 10 is mounted on the lower supporting member 20 . Next, 
the curved spacers 22 are arranged on and fixed to side edges 10a 
of the EL panel 10 , and the film liquid crystal device 6 are mounted 
on this spacers 22, Then, the upper supporting members 21 are 
mounted on side edges 6a of the film liquid crystal device 6 and 
fixed to the above-mentioned attaching portion 9 . Thus , it becomes 
possible to house the film liquid crystal device 6 in a bent state. 
In addition, openings can be provided between the EL panel 10 and 
the film liquid crystal device 6 as well as between the film liquid 
crystal device 6 and the cover glass 13. Further, the 
above-mentioned spacers 22 are equivalent to first supporting 
members in the scope of patent claim and the upper supporting members 
21 are equivalent to second supporting members. If the EL panel 
10 is not attached, it is sufficient that the film liquid crystal 
device 6 is sandwiched by the lower supporting members 2 0 and the 
upper supporting members 21. In this case, the lower supporting 
members 20 are equivalent to the first supporting members in the 
scope of patent claim and the upper supporting members 21 are 
equivalent to the second supporting members. 

Fig, 5 is an assembling view showing another modification 
example of the arm portable information apparatus shown in Fig. 
!• As shown in this figure, legs 30 for supporting parts of a 
film liquid crystal device 6 slightly inside from side edges 6a 
protrude from the parts below upper grooves 8 of supporting members 
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7 . With these legs 30 , a film liquid crystal device 6 is prevented 
from falling into deeper inside at the time of assembling, and 
at the same time, the film liquid crystal device 6 is prevented 
from coming off from the upper grooves 8 due to shock of a drop. 
In addition, lower grooves 11 may not be included to arrange the 
EL panel 10 in a plane state, although this is not shown . Moreover, 
film liquid crystal devices 6 may be laminated in two layers . This 
can be realized by forming a plurality of upper grooves 8, in which 
the film liquid crystal devices 6 are f it , in the supporting members 
7 (illustration is omitted) . In such a configuration, an opening 
is provided between each film liquid crystal device 6 to make the 
film liquid crystal devices 6 non-contact. A liquid crystal 
display can be easily laminated, and more complex display becomes 
possible by using the supporting members 7 as described above. 

Fig. 6 is an assembling view showing another modification 
example of the arm portable information apparatus shown in Fig. 
1. As shown in this figure, polarizing plate fixing grooves 31 
for separating and fitting an upper polarizing plate 6b, which 
is a component of a film liquid crystal device 6, are provided 
above upper grooves 8 of supportingmembers 7 . The upper polarizing 
plate 6b is fixed to these polarizing plate fixing grooves 31 and, 
below the polarizing plate fixing grooves 31 , a film liquid crystal 
device 60 composed of a polarizing plate other than the upper 
polarizing plate 6b is fixed to the upper grooves 8 of the supporting 
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members 7 . By separating the film liquid crystal device 60 composed 
of the upper polarizing plate 6b from that composed of a polarizing 
plate other than the upper polarizing plate 6b and fixing them 
in this way, hardness of the film liquid crystal devices 60 can 
be reduced and, as a result, stress can be relaxed when they are 
bent. Thus, the film liquid crystal devices 60 are bent more 
easily. 

As described above, in the arm portable information apparatus 
of the present invention, since grooves are formed in a bent state 
on sides of elongated supporting members, a film liquid crystal 
device is held by the supporting members such that both side edges 
of this film liquid crystal device are fit in these grooves, and 
the supporting members are attached to an attaching portion 
provided in a case such that the film liquid crystal device becomes 
non-contact, damages to film liquid crystal can be prevented at 
the time of mounting, carrying or the like and display can be surely 
performed as well. 

In addition, in the arm portable information apparatus of 
the present invention, since grooves for holding an illumination 
panel on supporting members are formed in a bent state below the 
grooves in which the above-mentioned film liquid crystal device 
is fit and a predetermined space apart from these grooves, a back 
light can be attached to a preferable position. 

In addition, in the arm portable information apparatus of 
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the present invention, since grooves in which a film liquid crystal 
device is fit are further provided in a plurality of layers, more 
complex display becomes possible* 

In addition, in the arm portable information apparatus of 
the present invention, legs for supporting parts of a film liquid 
crystal apparatus are provided in grooves in which the film liquid 
crystal device is fit, the film liquid crystal device is prevented 
from coming off at the time of dropping or the like. 

In addition, in the arm portable information apparatus of 
the present invention, an elongated first supporting members that 
are formed in a bent state are fixed to an attaching portion inside 
the case, both edges of a film liquid crystal device are supported 
by these supporting members, and second supporting members are 
mounted on both the edges of this film liquid crystal device and, 
at the same time, these second supporting members are fixed to 
the above-mentioned attaching portion. Thus, damages to film 
liquid crystal can be prevented at the time of mounting, carrying 
or the like and display can be surely performed as well. 

In addition, in the arm portable information apparatus of 
the present invention, polarizing plate fixing grooves for 
separating and fitting an upper polarizing plate, which is a 
component of a film liquid crystal device, are provided above upper 
grooves of supporting members, and the film liquid crystal device 
composed of the upper polarizing plate is separated from that 
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composed of a polarizing plate other than the upper polarizing 
plate and fixed, hardness of the film liquid crystal devices can 
be thereby reduced and, as a result, stress can be relaxed when 
they are bent. 
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